General
Chemicals were purchased from commercial suppliers (mainly Sigma Aldrich and Merck) and used as received. Solvents used for spectroscopic analysis were purchased at ACS spectroscopic grade (Sigma Aldrich). Methylcyclohexane and THF were used as received. Chloroform was purified and dried prior to use as follows: Commercial CHCl3 was extracted 3 times with equal volumes of deionized water, pre-dried with anhydrous potassium carbonate, filtered, and then dried with the activated Al2O3 (Basic Brockmann ≈ 15% of the CHCl3 volume) for 24 h in an amberized bottle.
NMR solvents were purchased from Deutero GmbH (Germany). CDCl3 was purchased with silver foil stabilizer, and dried with the activated Al2O3 (Basic Brockmann, ≈ 15% of the CDCl3 volume) prior to use. MCH-d14 was purchased in single-use ampoules and used as received.
NMR spectra were recorded on a Bruker Fourier 300 MHz, Bruker Avance III HD 600 MHz, or Bruker Avance III 700 MHz spectrometers and referenced on TMS δ = 0.00 ppm.
ESI-MS spectra were recorded on Waters Synapt G2-S Q-TOF mass spectrometer in negative ion mode.
The UV-Vis spectra were recorded on Agilent Cary 100 spectrophotometer equipped with water-loop temperature controller, using 10 mm optical path quartz cuvettes.
The CD spectra were recorded on a Jasco J-710 or Jasco J-810 spectropolarimeter equipped with Peltier-type temperature controller, using 10 mm optical path quartz cuvettes.
The DLS spectra were recorded on Malverin Pananalytical Zetasizer equipped with Peltier-type temperature controller, at 173° scattering angle using 10 mm optical path quartz cuvettes.
Samples were filtered 3 times with 0.45 µm PTFE syringe filters prewashed with MCH prior to DLS analysis.
AFM images were recorded on Asylum MFP-3D microscope in AC mode. SiO2 surfaces were hydrophobized by Me3SiCl vapors. Samples were deposited on the surfaces by drop-casting method, followed by the spontaneous evaporation of the solvent at room temperature.
FT-IR spectra were recorded on Bruker IFS 66v/S vacuum FT-IR spectrometer in the airtight Si-crystal cuvette, and then processed in Bruker OPUS software. Spectra of the pure solvents were used for subtraction.
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Data processing
UV spectroscopy
All spectra were replotted and rescaled from Cary WinUV files, using OriginPro 8.0. No data smoothening or noise reduction protocols were applied. After normalization, VT-UV data were fitted to the isodesmic [S1] and nucleation-elongation [S2] models.
CD spectroscopy
All spectra were replotted and rescaled from Jasco Spectra Manager files using, OriginPro 8.0.
After normalization, VT CD data were fitted to the isodesmic [S1] and nucleation-elongation [S2] models. For clarity of the figures, spectra and plots given in main text have been smoothen using Savitzky-Golay algorithm, however the thermodynamic parameters were calculated based on the raw data, prior to smoothening.
DLS
Dynamic viscosity of MCH at specified temperatures were obtained from the from Celsius company datasheet (http://www.celsius-process.com), and are listed in Table S1 . All spectra were replotted from Malverin DLS software files using OriginPro 8.0. Each acquisition was repeated 6 times and the average value was provided along with the SDmean. No data smoothening or further processing was applied. The object sizes were calculated using Stokes-Einstein model, assuming that the assemblies are spherical.
S4 DOSY NMR
Spectra were recorded using Bruker LED pulse sequence and then replotted from TopSpin files with Mnova 11.0 software using Bayesian DOSY transformation. The solvodynamic radii were calculated using standard Stokes-Einstein equation , assuming that the nanoparticles are spherical. Due to the lack of viscosity data for MCH-d14, viscosities of nondeuterated solvents at 298 K were used for this calculation, as follows: 76, 161.94, 155.66, 131.25, 129.92, 127.63, 126.06, 125.68, 114.98, 81.35, 55.48, 33.47, 27 .54. 16, 172.21, 167.97, 162.44, 149.49, 134.84, 131.29, 130.12, 126.79, 126.31, 121.56, 82.68, 55.60, 32.03, 29.85-29.65 (overlapped), 29.56, 29.50, 29.37, 29.30, 29.26, 29.17, 28.97, 28.03, 22.79, 14.22 . ) ε379 = 19480, ε359 = 16910, ε342 = 10300, ε323 = 5516, ε236 = 30740. Figure S1 . ). Red trace: elongation fit, green trace: nucleation fit, blue trace: isodesmic fit. The fitting equations were taken from references. [S1,S2] The isodesmic model is clearly unable to describe the experimental data; while the cooperative (nucleationelongation) model can. ). Red trace: elongation fit, blue trace: isodesmic fit. The fitting equations were taken from references. [S1,S2] From the figure it can be concluded that the cooperative (nucleation-elongation) model can better describe the experimental data than the isodesmic model. ). Red trace: elongation fit, blue trace: isodesmic fit. The fitting equations were taken from references. [S1, S2] From the figure it can be concluded that the cooperative (nucleation-elongation) model can better describe the experimental data than the isodesmic model. M. Spectra were recorded as follows: mon-1 stable spectrum at 370 K, lin-1 n spectrum at 308 K after cooling from 370 K with the cooling rate: -1 K × min -1 , agg-1 n stable spectrum after 24 h at 288 K. 
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